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CONFIDENTIAL NPG REPORT NO, 1073 

Ballistic Tests of 1000$ Low Drag, G. P. Bomb Tvpe EX 10 Mod 12 

PART A 

SYNOPSIS 

1. The tests reported herein were conducted to determine:  (1) the 
maximum STS armor plate thickness which the 1000 lb. Low Drag 
G.P. Loral Type EX 10 Mod 12 will penetrate at 1000 ft,/sec, velocity 
and remain in effective bursting condition;  (2) the maximum thick- 
ness of reinforced structural concrete the bomb will penetrate at 
1000 ft./sec. velocitv and remain in effective bursting condition; 
(3) in accordance with reference (c) to compare bombs finished by 
heat treating with those finished by normalizing; (4) any points of 
weakness or cause of failure in the design, and (5) chemical and 
metallurgical properties of the bomb body«, 

2. It is concluded that: 

a. The maximum STS armor plate thickness which the normalized 
bomb will penetrate and remain in effective bursting condition, at 
a velocity of 1000 ft./sec. and 20° obliquity, is nominal VI25 
plate, as reported in NPG Confidential Report Number 74-8. Bomb 
body deformation is probably not severe enough to cause deflagration 
of an explosive filler. 

b. Under the samu conditions, the corresponding thickness for 
the quenched and drawn boüib is nomiral 1'.'38 STS armor plate. The 
two rounds fired under the above conditions remained effective and 
intact. Body deformation was probably not severe enough to cause 
deflagration of an explosive filler. It appears that the heat 
treated bomb will penetrate a greater thickness of STS armor plate 
than will the bomb finished by normalizing. 

c. The maximum thickness of reinforced concrete which the heat 
treated bomb will pen^tratj and remain in effective bursting con- 
dition, at 1000 ft./scc. striking velocity and 20° obliquity, is 
24 inches. Two bombs were fired satisfactorily unoer these con- 
ditions. Two additional bombs fired at 30 and 36 inches of rein- 
forced concrete were not effective, both bombs breaking into two 
pieces. 

d. No bombs finished by normalizing were fired at reinforced 
concrete during this test. However, from the results of a previous 
test as reported in NPG Report Number 748, it is apparent that 
under the same conditions the maximum thickness of reinforced con- 
crete for the normalized bomb is also 24 inches. 
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Ballistic Tests of 1000# Low Drag, G.P. Boab Typo EX 10 Mod 12 

e. Bombs heat treated by quenching in oil from 1500°F and 
drawing at 1100°F followed by a water quench have better ballistic 
qualities than those produced by normalizing only. 

f• Quenched and drawn bombs have lower temperatures of tran- 
sition from ductile to brittle behavior and thus would be more 
effective at low temperatures than normalized bombs. 

3. It is recommended that the design of the noso fuze hole be 
reviewed for the purpose of strengthening the structures at this point. 
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Ballistic Tests of 1000# Low Drag, G.P. Bomb T^pe EX 10 Mod 12 

PABT B 

INTRODUCTION 

1. AUTHORITY: 

These tests were authorized by reference  (a)  and conducted 
under Task Assignment NPG-Re3c-321-1-52• 

2. REFERENCES: 

a. BüORD Conf Itr Re3c-LLIS:edb NP9 Ser 25671 of 14 Sep 1951 
b. Task Assignment NPG-Re3c-321-1 -52   /  r 
c. IIPG Conf Report Number 646    C 0 5 <"'~- 
d. NPG Conf Report Number 748 
o.    National Tube Co.  Preliminary  Sk. Number 142 

3. BACKGROUND: 

In the development of a family of low drag bombs for external 
suspension on high speed aircraft, the Naval Proving Ground has 
conducted platu penetration tests and metallurgical examination 
on the 1000 lb. Low Drag G.P. Bomb Type EX 10 and Type EX 10 Mod 3. 
Reference (c) is a report on the performance of 1000 lb. Low Drag 
G.P. Bomb Type EX 10 together with recommendations for heat treat- 
ment of this bomb case to improve its metallurgical properties. 
Reference (d) is a report on the performance of 1000 lb» Low Drag 
G.P» Bomb Type EX 10 Mod 3 together with recommendations for heat 
treatment to improve its metallurgical properties. The Type EX 10 
Mod 3 bomb differed from the Type EX 10 bomb in that inserts for 
scre-va-in suspension lugs were provided in the bomb body, the nose 
section of the bomb body was heavier, and the thread diameter of 
the nose fuze hole was increased to three inches. 

G.P. Bombs Type EX 10 Mod 12 in the heat-treated and in the nor- 
malized condition. 

4. OBJECT OF TEST: 

These tests were conducted to determine: 

a. The maximum armor plate or concrete thickness which each 
type of bomb will penetrate and remain in an effective bursting 
condition. 
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Ballistic Tests of 1000# Low Drag, G.P. Bomb Typo EX 10 Mod 12 

b. The degree of acceptable deformation of each type of bomb 
resulting from impact, 

c. The condition under which each type of bomb will fail, 

d. The chemical and metallurgical properties of the bombs. 

5. PERIOD OF TEST: 

a. Date Project Letter 
b. Date Commenced Test 
c. Date Completed Tost 

14 September 1951 
5 October 1951 
5 November 1951 

PART C 

DETAILS OF TEST 

6,    DESCRIPTION OF ITEM UNDER TEST} 

Twenty 1000 lb. Low 
by reference (e), which 
The Type EX 10 Mod 12 b 
that the threads for th 
3-1/2" diameter. In ad 
submitted for test with 
one es (c) and (d); that 
at 1100°F, followed by 
were submitted for test 
the treatment given the 
ordur that comparative 
and heat treated bombs. 

Drag G.P. Bombs Type EX 10 Mod 12 described 
is inc3vded as Figure 10 in this report, 

ombs differ from Type EX 10 Mod  3 bombs in 
o nose fuze hole have been increased to 
riition,  ton of thu EX 10 Mod 12 bombs were 
heat treatment as recommended by refer- 
is quenched in oil from 1500°F and drawn 

a water quench.    The remaining ten bombs 
in the normalized condition to conform to 
Type EX 10 and Type EX 10 Mod 3 bombs in 

tests might be conducted between normalized 

The twenty EX 10 Mod 12 bombs used in this test were inert 
loaded with a vermiculite-cement filler of 1.55 specific gravity. 

7.    DESCRIPTION OF TEST EQUIPMENT? 

Gun: 14»/50 Mk 11 Mod 0, No. 119L-2 
Charge:      Various weights of Sphero-Hoxagonal Black Cannon Powder 
Targets:    Nominal 1-1/4»,  I-3/8» and 1-1/2"  STS armor plate 24», 

30» and 36» structural concrete reinforced 3 ways with 
3/4» rod on 6" centers. 
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Ballistic Tests of 1000# Low Drag, G.P. Bomb T^pe EX 10 Mod 12 

8. PROCEDURE: 

The bombs were fired against STS armor plate targets of various 
thicknesses at velocities ranging from 838 ft./sec, to 922 ft./sec. 
The heat treated bombs were fired against the reinforced concrete / 

targets at velocities ranging from 874 ft./sec. to 890 ft./sec. All 
tests were conducted with the target at 20° obliquity. The targets 
were secured in heavy butts and backed by a sand pile, which served 
as the recovery medium. Each type of bomb was recovered after , 
firing and examined prior to firing the next test on this program.        j 
Velocities were measured in the standard manner, using solenoids 
and oscillographs. Samples were cut from each of the following 
listed bombs for metallurgical examinations NORM-2, NORM-9, Q & D-ll, 
nd Q & D-18. o. 

9. RESULTS AND DISCUSSION! 

a. Ballistic test conditions and results are given in detail 
in Tables III through XIV of Appendix (B) and Figures 1 through 9 
of Appendix (C) and are summarized in Tsbles I and II of Appendix (£). 
Briefly, the results were as followss 

(1) Four of the normalized bombs were fired against STS 
armor. The first bomb was fired against IV21 STS armor at 838 ft^fewc. 
and was recovered in effectivu condition with moderate flattening 
on the body nose section. The next two bombs were fired against 
1«38 STS at striking velocities of 922 ft./sec. and 865 ft./sec. 
Both bombs were recovered in ineffective condition, one being 
cracked from the nose to 26" back and the other having the nose 
section bent and broken open. The fourth round was fired against 
K'21 STS at 899 ft./sec. and was recovered in an ineffective con- 
dition with the nose broken off. As a result of these tests, it 
was considered that the plate limit of the normalized 1000 lb. Low 
Drag G.P. Bomb Tvpe EX 10 Mod 12 at these test conditions was less 
than nominal l-l/£" STS armor plate. 

(2) Four of the heat treated bombs were fired against 
STS armor plate. The first bomb was fired against r.'21 STS armor 
at 911 ft./sec. c?.nd was recovered in effective condition with 
moderate to severe flattening of the nose bodv section. The second 
bomb was fired against IV38 STS armor at 855 ft./sec. and was re- 
covered in effective condition with moderate flattening of the 
bomb body. The third round was fired against 1'.'50 STS armor at 
872 ft./sec. and was recovered in ineffective condition being bent 
with the nose broken off. The fourth round was fired against 
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Ballistic Tests of 1000# Low Drag, G.P. Bomb Type EX 10 Mod 12 

l'J38 STS armor at 850 ft./sec. and was recovered in effective 
condition although severely worked on the nose section. As a 
result of these tests? it was considered that the plate limit 
of the heat treated 1000 lb. Low Drag G.P. Bomb Tvpe EX 10 Mod 12 
at these test conditions was nominal I-3/8" STS armor plate. 

(3) Four of the heat treated bombs were fired against 
reinforced concrete targets. The first bomb was fired against 
24" reinforced concrete at a striking velocity of 888 ft./sec. 
and was recovered in effective condition with very little body 
deformation. The second bomb was fired against 36" reinforced 
concrete at 890 ft./sec. and was rendered ineffective as the bomb 
broke into two pieces in the target. The third bomb was fired 
against 24" reinforced concrete at 874 ft./sec. and was recovered 
in effective condition with very little body deformation. The 
fourth round was fired against 30" reinforced concrete at 886 ft«/sec 
and was rendered ineffective as the bomb broke into two pieces in 
the target. As a result of these tests, it was considered that 
the heat treated 1000 lb. Low Drag G.P. Bomb Tvpe EX 10 Mod 12 
would penetrate in effective condition 24" reinforced concrete. 

b. Metallurgical Examination 

Metallurgical examination was made of normalized bombs 
vy2 and #9 and quenched and drawn bombs #11 and #18 shown after 
firing in Figures 2,' 5, 2 and 8 respectively. The examination 
consisted of chemical and spectrographic analysis, tensile, Charpy 
impact and Brinell hardness tests, hot acid etch and microscopic 
examination. The test samples were cut from the least damaged 
sections of the side walls of the bombs after firing. 

The results of chemical and spectrographic analyses were 
as follow si 

Bomb No. c Mn P S Si Mo Cr Ni 

2    NORM .42 1.75 .016 .021 .22 .32 .08 Trace 

9    NORM .34 1.37 .020 .021 .18 .31 .09 V 

11 q&D .41 1.64 .016 .024 .18 .29 .09 tt 

18 Q&D .37 1.64 .016 .021 .21 .32 .10 11 
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Ballistic Tests of 1000$ Low Drag, G.P. Bomb Tvpe EX 10 Mod 12 

Longitudinal tensile test and average Brinell hardness 
results are shown below: 

Bomb No. 
Yld.   Str. 

* 2/i? p. s. i • 
Ult.  Str. 

p. s.i. 
Elong. 
#1.4" 

R.A. 
% 

B.H.N. 
^000 Kg. 

#2    NORM 95500 123670 17.9 49.3 251 

#9    NORM 65850 IOI670 23.1 53.2 202 

#11 Q&D 90870 II967O 20.2 61.9 249 

#18 Q&D 107500 127000 17.5 58.1 270 

The tensile test results are averages of three specimens from 
each bomb. 

Longitudinal Charpy V-notch impact tests with the notch 
normal to the plate surface were made in duplicate at 100°C, 
+25°C (room temperature), 0°C, -40°C and -78°C excepting for bomb 
#2. On this bomb, the testing at -78°C was omitted and additional 
tests were made at +65°C and +45CC. The results of impact tests 
are shown in Table XV and Figures 11 and 12, Appendix (E). 

Transverse sections etched for 20 minutes in 50$ HC1- 
50% H20 at 160°F are shown in Figure 13. 

Typical microstructures at 250X and 1000X are shown in 
Figures 14 to 21, inclusive. Chemical analvses represent a non- 
standard manganese - molybdenum steel which is similar in composition 
to tho analysis of previous bombs reported in references (c) 
and (d) • The analysis of bomb #9 is somewhat lower in carbon and 
manganese contents which accounts for its softer physical properties. 
The tensile properties of the quenched and drawn bombs are not 
appreciably different from those of the normalized bombs previously 
examined, bomb #18 being only slightly harder. However, the bene- 
ficial effects of the quenched and drawn heat treatment manifests 
itself in the tempered-martensitic microstructure in Figures 18 
to 21, inclusive, and in the combination of higher values of 
tensile, hardness and impact strengths exhibited by bombs #11 
and #18. The deep acid etch tests as shown in Figure 13 indicate 
sound steel in all four bombs. 
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Ballistic Tests of 1000# Low Drag, G.P. Bomb T--pe EX 10 Mod 12 

Considering the points on the Charpy impact curves in 
Figures 11 and 12, where the fractures become $0%  granular and 
$0%  fibrous as the transition points between toughness and 
brittleness, it will be noted that the normalized bombs #2 and #9 
become brittle at temperatures of approximately plus 25°C and 0°C 
respectively? whereas the quenched and drawn bombs #11 and #18 
become embrittled at approximately minus 50°C and below minus 78°C 
respectively. This indicates that the quenched and drawn bombs 
will be more effective at sub-zero temperatures than the normalized 
bombs. 

PART D 

CONCLUSIONS 

10. It is concluded that; 

a. The maximum STS armor plate thickness which the 1000 lb. 
Low Drag G.P. Bomb Type EX 10 Hod 12 in the normalized condition 
will penetrate and remain in effective bursting condition, at 
velocities ranging from 838 ft./sec. to 922 ft./sec. and 20° 
obliquity, is less than nominal 1-1/4" plate. This is to be 
compared with the 1000 lb. Low Drag G.P. Bomb Type EX 10 Mod 3 
which effectively penetrated nominal 1-1/4" STS armor plate at 
the same test conditions. Both Mods of these Type EX 10 bombs 
are in the same heat treated condition, the only design difference 
being in the thread diameter of the nose fuze hole. Since the 
failures of the Type EX 10 Mod 12 bomb originated from or around 
the nose fuze hole, it is concluded that increasing the diameter 
of the nose fuze hole from 3" in the Type EX 10 Mod 3 bomb to 
3-1/2" in the Type EX 10 Mod 12 bomb has resulted in decreasing 
the thickness of STS armor plate the bomb will penetrate in an 
effective condition. 

b. The maximum STS armor plate thickness which the 1000 lb. 
Low Drag G.P. Bomb Type EX 10 Mod 12 in the heat treated condition 
will penetrate and remain in effective bursting condition, at 
velocities ranging from 850 ft./sec. to 911 ft./sec. and 20° 
obliquity, is nominal 1-3/8" plate. 
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c. The maximum thickness of reinforced concrete the 1000 lb. 
Low Drag G.P. Bomb Type EX 10 Mod 12 in the heat treated condition 
will penetrate and remain in effective bursting condition, at 
velocities of 874 ft./sec. and 888 ft./sec. and 20° obliquity^ 
is 24". 

d. Bombs heat treated by quenching in oil from 1500°F and 
drawing at 1100°F followed bv a water quench have better ballistic 
qualities than those produced by normalizing only. 

e. Quenched and drawn bombs have lower temperatures of tran- 
sition from ductile to brittle behavior and thus would be more 
effective at low temperatures than normalized bombs. 

PART S 

RECOMMENDATIONS 

11.  It is recommended that  the design of the nose fuze hole be 
reviewed for the purpose  of  strengthening the   structure at  this 
point. 
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Ballistic Tests of 1000# Low Drag, G.P. Bomb Type EX 10 Mod 12 

TABLE I 

Summary of Firing Conditions and Ballistic Test Results 

Imp.   Bomb      Thick- Str. Vel. 
Mo.    No.  Oblo  ness  ftp/sec.  Penet, 

39328 N0RM-1  20   1»21 

39329 Q&D-12  20   l'.?21 

39334 NORM-2  20   1SJ38 

39335 Q&D-ll 20  1838 

39351 N0RM-4  20  1V3Ö 

39352 Q&D-13 20  1V50 

39364 Q&D-14 20  lv38 

39365 NORM-9  20   1J.»21 

39376 Q&D-19 20  24" 

838 

911 

922 

855 

865 

872 

899 

SOB 

Thru 
Open 

14S«X14" 

14MX14" 

14"X14tt 

14nX14" 

14,TX14,r 

14"X14" 

-i 1 o»v-i I 0» 

14"X14" 

18»X18» 

Condition 

Effective and 
intact»  Moderate 
flattening. 

Effective and 
intact.  Moderate 
to severe 
flattening. 

Severely bent and 
drawn-sides flat- 
tened, cracked 
long from nose to 
26« aft. 

Effective and 
intact«  Moderate 
flattening. 

Not effective- _ 
bent and broken 
open on nose 
section» 

Not effective- 
bent and broken 
open on nose 
section» 
nx>j[> x 4 ... _  - — J 

intact. Severely 
worked on nose. 

Not effective- 
broken open on 
nose. 

Effective and 
intact. Very 
slightly bent 
and worked. 
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• 

TABLE I (Continued) 

Imp»   Bomb Thick- Str. Vel. Thru 
No.    No. Obi. ness  ft./sec.  Penet. Onen Condition 

39387 Q&D-17 20 36»     890    35« 15"X20» Bomb broke into 

39416 Q&D-18 20  24" 

39438 Q&D-20  20  30« 

874 

886 

19"X21« 

Inc.  8»X10« 

2 pieces.  Nose 
through and off. 
Base stuck in 
blocke 

Effective and 
intacto  No, 
deformation. 

Bomb broke into 
2 pieces»  Nose 
through and off. 
Base stuck in 
block. 
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Ballistic Tests of 1000# Low Drag, G«P. Bomb Type EX 10 Mod 12 

TABLE II 

Comparison of Heat Treated Bombs 

Normalized 

1W21-    S3 8 OK 

1¥38    922 NG 

1»38    865 NG 

1«21    899 NG 

Quenche $d and Drawn 

IV 21 911 OK 

1838 855 OK 

IV 50 872 NG 

1"38 850 OK 

24s« 888 OK 

36" 890 NG 

24" 874 OK 

30» 886 NG 

CONFIDENTIAL 
SECURITY INFORMATION APPENDIX A 

JJ 
— I 



File No. 
IMPACT Nu.     39 3? f 
IMPACT DATE  /?- 5~-£'' 

BUTT NO. 

Butt    Firing 
U. S. Naval Proving Ground 

Dahlgren, Va.    /'C • 5"- ST'/      1S4 

OBJECT >6>//./-/ .' £   Tfzr   S/~ : . J : //:'•    /.eel    /?//><.<    /:'#'?'£ 
UI4±__£JLJA :  
REFERENCE N.P.G.L-ETTER.^ 

PLATE 

 LJ. '-',-' .'.,:  

ZiljZ3 DATED.. 

Class ' 
Maker 
N»- XMSLL ft' 

Caliber _ 
Maker 

jpiRea&e¥&£ 

/    —    •' L— 1. 
ALrL &L 

ML •? f t L 
Group /Ll2±Li^2l 

Contract    h/ÄAr - fcr . - g£g ff 
L)ate received       // - £ *? .. £V 
Dimensions      -1 5/> "   Y £ *^ ?ix 

Type     <£, /c?   /gq ' P£/96r 
Lot No.      — Year of Specification 2"_ 

No. of impact on plate ^ 
Thickness at impact A ft,/ 
OBLIQUITY r? o * 

Mark £/./£ 
Date received  

<4§»ppe4*or uncapped 
-Weight^capped-) 

Mod,    /g.        No./)^^}./^. 

Weight (uncapped) ___£c|^L 

Impact dimensions_ 
PENETRATION 
Flaking fr<mt_  
Flaking back 

/f   /V^~ 
Length (uncapped) _     Jf, $?& 
Fuze MasSF  
Filler V'ZfmifiM'U Ty 

Dist. from top, kafc&»m.     fS"" 
Dist. from right, 4>e#t y'/- 

Flight by screen 
Condition after Hring:- 

EFFECTIYE or ^EFFECTIVE 

Dist. from nearest impact 
Dish  
Spur  

£3- 

Mil 
A' 
7  

T Cracks - Bulge  
Button (Thi-o\vn)4SUtftod)  
Through Opening /<£ "JVff 

BALLISTIC DATA 
NUTK: 

All limits are for this 
plati" and thi obliquity 
only. 

Striking vflociiy if.s.) 

REMARKS  ..  .. 

Desired 

-2- 
Oscillograph 

J/Mih 
911 

-3- 
Chronograph 

-4- 
Linnt. estimated 

for   thw  ihirkiH'M« 
of impact. 

Actual    adjusted 
to rodilli.'ll   KIIIIKC 

Limit, for nominal 
KHUKO, based on 
thict impact only. 
( Adjusted    from 
column 4) 

Limit, for nominal 
KHUKe, established 
from column 6 and 
previous impacts. 

Limit shots only 

e/d.       ------     -.    - 
F(e/df (-))-.-..-   - 

N.T.n. Photo. No.  K 

CONFIDENTIAL 
SECl KITY iNFOKi'Vl ATION 

AecrrrrnnTcT^r^x^ecl-ierr^eemTTnirpiTTted 

6#A''/   /? "M jmpö  if y/:f£ 

JJy,S;-~Navy 



File No. 

Butt    Firing 
U. S. Naval Proving Ground 

iMPA.-i N,>. 3933¥ 
IMPACT DATE   /ö-f-^' 

Burr NO.      $ 

xpz 
OB J ECT JS/UAIS£JUL. 

DC [A 

Dahlgren.Va.    /<J?-f-5"/       194 

REFERENCE N.P.G. öSKER. O?..^ rtr -yie 

Gauge 
Class 

1&- 
PLATE 

.DATED  

PRO^EGTtfcE" 

ST7~S 
Maker 
No.    fitl/r70/ 

M££E£U£. 
Group <?. Sa(> - 3fä 

Caliber 
Maker_ 
Type_ 

13, 976 
//*T.   Co. 

Lag* 0&MSL.-£LX F> 

Contract QßQEtL J/tO-S- .r/&6 - £ 
Date received     *?EPT~>   //.    Z6? ¥-&' 
Dimensions       SSlS ' *    2 $5 ^^ 

Lot No.        — 
Mark, £X /Ö 

_Year of Specification ~ 
Mod.    /X       No.A^y?-?. «2, 

No. of impact on- plate        j/ 
Thickness at impact J*^f 
OBLIQUITY ,ff/>' 

Date received  
Gapped or uncapped 
Weight' (capped-) 

Impact dimensions Jo. "y fS * 
PENETRATION tU<r*jpi erF 
Flaking front £  
Flaking back ö__ 

/•/ Dist. from top, -kafcte*n       Jk9 
Dist. from right, 4*s& %•% " 

Weight (uncapped)       fZ1,510** 
Length (uncapped)       <?$ f, Art ** 
Fuze tfQto'F - 
Filler      Y££2LU£JLJLL£JL 
Flight by screen  
Condition after firing :- 

EFF£CTE££U>g INEFFECTIVE 

Dist. from nearest impact       $£ " 
Dish •     3_ ''  
Spur  JL 

» •&•--**•*.++.*\vr^ 

J^. Cracks - Bulge _ 
Button (Thrown)(St«rtedt  
Through Opening /£ "Y/4 " 

^2Xte&JL> r^$&~ 

BALLISTK C DATA. 
NOTE: 

All   limits   are  for  this 
plate and   this  obliquity 
only. 

-1- 
Deaired 

-2- 
Oaclllog-rapb 

T3- 

Chronograph 

-4- 
Limit, estimated 

for   thin thickness 
of impact. 

'   --5- 
Actual, adjusted' 

to nominal gauge. 

-6- 
Limit, for nominal 
gauge, based on 
thin impact only. 

( Adjusted   from 
column 4) 

,-r- 
Limit,jTor nominal 
gauge, eatabliahed 
from column 6 and 
prcvioua impact«. 

Striking velocity (f.s.) <7%z 
REMARKS... 

_/*>   1»   -v 

jcüoft-^^eoiffliieiided Limit shots only *-VH^i' £ Jj"^ ; v 'j -T / J 

F(e/d, 0)  ...^UH-'AU^v.-^ __.— 

N.P.G. Photo. No. wn.iJ ^7  &?d.'.Äfi^..-.: U^taw 

^/K/ /rßc /nici/ /mo- MW* ^A5ue ^ 

MSB m 19 



File No. 

OBJECT  #&UiST*& 
•tjl££ IXML  

Butt.   Firing 
LL S. Naval Proving Ground 

Dahlgren, Va.  /0-f'&        194 

I Mi-Ac r No.    3tf%$& 

IMJ'ACT DATK   /&-f-5T/ 

Hurr No.       S 

RKKBRKNCK N.P.G. LSFFgR 

PLATE 

läjL   •          

—£* "*v DATED     

71 
JOL 

(JAfilt£6lF 

Cauge 
Class _ 
Maker 
N».     £JL£2£L J Group/?-; 
Contract   Mf)F£- JAW- 5- ^atf - g. 
Date received   ,KT£F7",    //,     yf fr fr* 
Dimensions       •<?£--f/fi''^   3.M.&" 
No. of impact on plate 
Thickness at impact  
OBLIQUITY  

}3Hi£L 
Caliber  
Maker  
Type g,ftjLml. J?j£ßfr   . 

j/<T< däi  

Lot No. _ 
Mark ry /£ 
Date received 

Year of Specification _ —- 
Mod,    /ä  •    -No./>f^J/ 

Ü 
/"7f 

-=Gappe4-er uncapped 

Weight (uncapped)       tfaff. # $t-~ 

Impact dimensions_ 
PENETRATION. 
Flaking front  
Flaking back  

i ULUUJSL 
&222L£L£Z£L 

A. 

Length (uncapped)        yft flfi^ 
Fuze M/f/T  
Filler ffftfmtA tdJjz£L  
Flight by screen 

JL 
Dist. from top,-be&om       6>7" 
Dist. from right, is^t #ff 

Condition after firing:- 
EFFECTIVE or^^FÄOEt&E 

Dist. from nearest impact  33'" 
Dish .?* 
Spur  

J7>to^^~>^0 ̂_ 

4± 
JX Cracks - Bulge 

Button (Thrown)(Starte4) 
Through Opening       }£"yj& «. 

• t BALLISTIC DATA . 
N(JTK: 

All   limits   aiv   for  this 
plalo and   lln.s  obliquity 
only. 

-1- 
Ili'sin-d 

-2- 
OBCllloifruph 

D)0M/ 

-3- 
Cliruno>:r:inh' 

«1- 
Limit. r.Mmiuirtl 

for   thus  tlncKnv^ 
of unhurt. 

•5 
AtMiiiiJ   aif lusted' 

to I    'fMIUll   WMlltfO. 

• -ir- 
Limit, Xor nominal 
K-K'tf«.'. Iiinu-d mi 
tins t;ui»ii't only. 

( Arijuiii-il   from •,' 
rolumn  4) 

-7- 
Limit, for nominal 
tfiuiK'*.  fHtablmliuii 
from column ti ami 
prt'ViouH irnpActH. 

Striking vcloi'iiy (f.s.) $svr - » 

RKMAKKS. 

Limit .shots only 

I'(o/d, H) 

N. I'.C. Phot«.. N.i. f*'f*4i   SlZtf'J 

SECURITY INFORMATION 

6i/A :   M "/t7°   7}7A' n /H^ - &//9/~2~ 

Atrt7)tUfrr^H;4Ji2JcciiQa^Toomm«?itd^ 

^YA.&LE 



File No. 
IMPACT NO.   3l$S~f 
I MI'AXT I )ATE   '/6->//" S~/ 
Burr NO.     & 

Butt   Firing 
U. S. Naval Proving Ground 

Dahlgren, Va. Jf~ //'&"/      194 

OBJECTjddtj£./£Z££^JTfS T  HF. S6<><?./£,   &*F> ^fi.teJ£?.##-&: 

Gauge_ 
Class 

REFERENCE N.P.G.. fcfi^ER: 

PLATE 
_QI < - - r* 

•'*«*(** 12 '*i .DATED, 

c^T"- 
Maker Cä£&£&i &; 

Group <?-,££/£-,?ff?. 

Caliber  
Maker  
Type ft,p.t. L&JAA £>&ßfr 

>V* r, rtrf 

Contract    0*£>j?# -437-S- £7äe>4- <* 
Date received      5r/?7"t    //. /%¥ 
Dimensions 

Lot No.  
Mark    £X1& 

No. of impact on plate 
Thickness at impact 
OBLIQUITY  

?f&" y a VZ5 #* 

//•?y 

Date received  
•ffftppecbor uncapped 

_Year of Specification   — 
Mod,    /gt     NoMätäft. H 

.*£. id- 
Impact dimensions        /<p"_yL/«*"" 

PENETRATION      " 
Flaking front  
Flaking back  

A  

Weight (uncapped)  
Length (uncapped)  
Fuze //Q4"£   
Filter £££2Hl£JlL£lL£ 

?3Z./?# 
zrf7# 

Dist. from top, bestem-      3 / " 
Dist. from eigfe% left /Zk % 

Flight by screen 
Condition after firing :- 

E-FFE€¥PWE-oru INEFFECTIVE 

'/ 
Dist. from nearest impact 
Dish cL 
Spur  

^53. 

X- 
Cracks - Bulge        /Q 
Button (ThrownKSfearted) 
Through Opening /«." ys<<» , -' 

BALLISTK C DATA 
NOTE: 

All   limits   are   for  this 
plate and   this  obliquity 
only. 

-i- . 
Desired 

-2- 
Oacllloa-raph 

/mjt 

-3- 
Chronosrsph 

-4- 
Limit, estimated 

for   this thickness 
of impact. 

-5- 
Actual, adjusted 

to nominal srauffc. 

-6- 
Limit, for nominal 
gauge,    based   on 
thin impact only. 
(Adjusted   from 
column 4) 

-7- 
Limit, for nominal 
gauge, established 
from column 6 and 
previous impacts. 

Striking velocity (f.8.) -f&r 
REMARKS. 

 A 
Limit shots only 
e/d..  
F(e/d, ©)..  

N.P.G. Photo. No.A/r2.fl?l/2 

Hj   tezept5fil!&r)r&^ 

epAt ,#•;   J</ */sv W // Wo - ##?*•*• 
¥ ....4J^Sr-^avy-' 

^BLE 52X 

•*- 



Kile No. 

Butt    Firing 
U.S. Naval Proving Ground 

Dahlgrt-n.Va.  /_>-//-5"7 «H~ 

o /"** 

I.Ml'.v I iJAii:   /£>-//- S~t 

15i i j  No.       /? 

KIM-.IIIACK N.I'.C. I.fgHWR     P*   '    ••-•T   "«•''•' 

PLATE 

(liaise /_V_? 
'"lass JTT^ 
Maker    b^fTTt:     ST Ft. I  

('«>"tract_ M-Lce -}£5x - ^,y?  
i )ate received        fy - I /-- 3"/ 
I)imensions_    y,C "  jf £ JTjQ "  
No. of impact on plate  
Thickness at impact /, 'jrff 
( HiLiQUITY ^fr*  _ 
Impact dimensions /£""tff& " 

DATI-.I) 

PENETRATION _ 
Flaking front 0_ 
Flaking back (}_ 

t+07) *£ >JLJIJL 

Dist. from top, bo£U>m-      ._r<f 
Dist. fromjüght, left 73S- ' 
Dist. from nearest impact      3*? 
Dish ., ? " 
spur r:  

// 

Caliber J$j$.7$ 
Maker        M> f *.&?'   
rPypo      _j&. P_* .JLotiJ &&/*&._ .  
Lot No.      _•—_        Year of Specification — 
Mark gJT//'$__    Mod.    /&  „JKo./Üf'f-/? 
Date received        ~  

,4Ui^£4«#r uncapped   
W-ei^h-ti'-f^Äfipe^  
Weight (uncappedj y/__ £?  
Length (uncapped) ;?_?", __?_>.*___.  
Fuze MöJL£Z  
Fil^'i' kJJL}2UL,i'jLt?fL  
Flight by screen _  
Condition after firing :- 

LHrFK^PUliLflr INEFFECTIVE 

^2. ('racks - Bulge  
Button (Thrown)(Sta#teeB  
Through Opening /__ZZZ£Z 

BALLISTIC DATA 
Nuir: 

All limits arc fur this 
plate and tln^ i-liinjuily 
unit. 

lHviivd 

I   ' 

Striking' wliirilj  (f.s.) ! 

-2- 
OflcilloKrnpll 

MFM 

-3- 
riinii<ük'r:iph 

-I- 
1.111.11.  <.lui..il'.l 

f..r   il.it  lli.<-l in- • 

..I ... 1. 1. 1 

in. 

.> -t>- 

A   • 11I   ;i<])>i-U'iI    I IIMI. for  nomiii'il 
lo t  • •   ' it tji^*c     t •r.rif•.     ha til    on 

1 il.    inn i- l »mix 
1   I AIIII..U.J    from 

...|.,Ill';    -fl 

Lunit, f^r iwunoul 
Htmr«', I" Uihilh'iiM 

fr'»rti column <* it 1 'I 

[ r< k i«»tj-i   11u1.ru U* 

RKMARKS 

r*      «       .* i    ,!    *r>    _    '*    1   -* •<     '   ' > 

Ü&'C I • i'vi, A A    S.JL-* •' V-JT .!'•• 1      ..   Ä. '*.* Limit shots only 

e/d .       ..    ,. 

KU'/tl. (-))     .    ..    ...   . 

N.l'.ci. Ph-uo. NV NP1- 5» 3^ 

^W<^,rHnrnrt>^«i4^4<**^*w<-^^^'ri'mP|l^'(l 

-v-'i? 

V/HB-Lt xrii 

HHI 



File No. 

Butt   Firing h,IUI *"•   ^b ' f   , 
U. 5. Naval Proving Ground , . *- fe , Ucri No.      /-* 

Dahlgren, Va. ./^ /S~5~f   **4- 

fitom#     Ty'PF-   EX /6     . :        ..  . 
RKKKRKNCE N.P.G. fcfflER zZl^^^yt .^£i?    - / i> V 

PLATE 
\2 DA'i KD 

(iauge__      1*36 
(•' ass ,<rr$ 
Maker       dMHJE&LE. 
N<>.     ßMS^lM.        Group rf. 
Contract   0ppE%<-Jfi*'?-S-.smA-{l 
Date received     %££^>   //,  /ify¥- 
Dimensions ff^T fy* x J&0 & " 
No. of impact on plate _$____ 
Thickness at impact       /,'? <£*      
OBLIQUITY g^  

'8& 

Caliber ty" _   
Maker /V,7~,   <go.       
Type ..-£JJZI_JU&J.M£/?&-  
Lot No. Year of Specification 
Mark_^/#, .Mod... ^2. Ko./l£Ä/jf 
Date received ___  

-6»pf>e4-er uncapped __      __  
:W*e*g&M*,-a{>pe&}  
Weight (uncapped)       fBfi'* # -ßr~ 

Impact dimensions__ 
PENETRATION. 
Flaking front  
Flaking back  

zr'r/r  
A 

PUJL £•' re 

A. 
Dist. from top,, .bottom-, 
Dist. from-«^*t, left  

7        Ti 

/&& 
Dist- from nearest impact     *$£ " 
Dish J^L      . 
Spur 

Length (uncapped) __ yf*4t0 "  
Fuze H$/t£        ^T      _ 
^Hler ££i %;;^:XJ2£L 
Flight by screen ; _ 
Condition after firing:- 

EFFECTIVE or-fNBFFEGTIVtt 

^jt^^t^-il A-V- 

Z' 
Cracks-:- Bulge ~ $ 
Button (Thiwfl)(Sterigdjt \ -•  . 
Through' Opening /? " /// *»" 

t\. *                       7. 
1 

• ' BALLISTIC DATA. 
NOTK: •                    " 

All   limits   are   for  this-' - 
plate and   this  ul>liqui£y 
only. 

Desired 

-2- 
OsciUoifraph 

-3- 
Chroiioi-niuh 

-AT 

I imit.  r .tirniid'i! 
fiT     till!»    tllK-Ulll. 1 

.if inipail 

'         »          1 
A' tti.il    uriiiiHU'd 

Id I>IIIIILO:II  I'liiiK'*. 

- 

.... 
Limit, for Tiomiiiitl 

tlu • IIII|i|irl cnly. 

( ArijiifU'i)    from 
I'ollltllT)    -0 

-7- 
l.tirul. for  nominal 

K»"K'c.   1* tnl ill« lull 
from column •» und 

pr< v mill miiuii u* 

»Striking: vtlui-ily (f.ü.') , tm. - «. 

REMARKS. 

11 

Limit shots only     : 

e/d. ¥: : '   ' • 

F(e/d, «)....   

N.r.r;. Photo. No. \L\\$l*l% 

6rM>,     '¥"/** 

CONFIDENTIAL 
SECURITY INFORMATION 

A.u'opUint*>-qr IU'je»<4<wwt>eti|IH)ktlflk'd 

-±tr- 



File No  
Butt   Firing 

U. S. Naval Proving Ground 
Dahlgren, Va.. JllrJA ~.£1. 194... 

321LSL IMPACT No... 
IMPACT DATE /.£..~./£.^.£...l. 
BUTT NO /I   

OBJECT   Hi LlAXJ. >"-    T£tT 
LAZUA  

J£ /£• //:'.       <?•'./>.    l&a. £A'£*- 

Gauge. 
Glass_ 
Maker 

REFERENCE N.P.G. LETTER. 

PLATE 

 LL2*L  

±uL 
/, 

.DATED. 

&7~: 

J, /. <; 
i.,J   4' _— 

No.    £4L££$£ 
Contract A/t./a 

m6 • 
Caliber  
Maker  
Type 

PROJECTILE 

JJL // 'I 

N> T. lie. ' 

Date received 
Dimensions 

.Group fff.:?£-'/n 
±S/\- f?-f  

e<r> / 
Lot No. __  
Mark    JFX'/G 

a f* r^-.Kfir 
_Year of Specification  
Mod.    /r      No. Ntfy. • 9 

4-?,<T'S/ 
tft " / 

No. of impact on plate 
Thickness at impact _ 
OBLIQUITY. 

mi '.• 

SL 

Date received  
•Gapped or uncapped 
Weight -(capped) 

it 
/'PlC 

Impact dimensions       la ' y' /&'" 
PENETRATION       ?..> ^t trf 
Flaking front £  
Flaking back £  

Weight (uncapped)  
Length (uncapped)  
Fuze fi/c/f f 
Filler 

?•?/,<* *' 
J&LJ2* 

h< ,'/• 

Dist. from top, Tbett-enr_ 
Dist. from «right? left  

Flight by screen 
Condition after firing:- 

EFFECTIVE.-.*» INEFFECTIVE 
//* " 

Dist. from nearest impact       J/C 
Dish %Z  
Spur £2  

<£h*r&rr~ 0-fiAi^rJ *W -71Si-<l.-&•, 

S Cracks - Bulge  
Button (ThrownXStarted)-  
Through Opening /Q. "X'/S" 

BALLISTIC DATA 
NOTE: 

AH limits are for this 
plate and this obliquity 
only. 

Striking velocity (-._.) 

-1- 
Desirod 

-2- 
OacUkwraph 

Mf-M 

'31 %< 

-a-   . 
Chronograph 

-4- 
Limit, estimated 

for this thickness 
of impact. 

-5- 
Actual. adjusted 

to nominal gauge- 

-6- 
Limit, for nominal 
gauge, based on 
this impact only, 
(Adjusted   from 
column 4) 

-7- 
Liroit, for nominal 
gauge, established 
from column 6 and 
previous impacts. 

REMARKS. 

Limit shots only 
e/d    
F(e/d, e) —-  

N.P.G. Photo. Na._UP.i-5"' 400 

Acceptance) or JRcjcdirO! 

Y^BkETjZ 

r 



Fife No...l. 
IMPACT NO 'Sfd./A... 
IMPACT DATE /M.T.J.Ä..J....L 

t 

Butt   Firing 
U.S. Naval Proving Ground ^ T /< 6,a   _.. BUTT No /:..  

Dahlgren, Va J'.& •Jß.r.sT.i    194   . 

OBJECT       £AlfoZTf&      Tt'5T    OA        l£L£_G    L&JL     ä^ut<      ' 
£j?&£    TYfjr    EZUn   /tu>&. /&.  

T7 
REFERENCE N.P.O. hESBER    ^'•>.^^-..Y* ~yi.s» L£L 'V  2. .DATED. 

-PL-ATE 

Gauge   ,3ft" tt.&w.f.tff-TS'  jtiLMj^ 
Class  
Maker  
No.    Klft rttinijkf-'p.   Group  
Contract 

Caliber _ 
Maker  
Type  
Lot No. 

PROJECTILE 

/.?, ?7tf 
/V- 7".  ,3?, 

^ Z7.    /./>£CJ    £ÄJ±Ä1 
Year of. Specification _^ 

Date received 
Dimensions /#; r '# ' 
No. of impact on plate 
Thickness at impact 
OBLIQUITY £jß_ * 

Mark £y //y 
Date received 

-Ga^ped-erruncapped 
Weight (capped) 

Mod,   /.p.        No. />?yff-/? 

^ ft -v 

Impact dimensions /^ ^J/ 5 '7 "' 
PENETRATION     (ULZUMJ. t~re 
Flaking front      T^" v ^9 " 
Flaking back       .ya- y // " 

Weight (uncapped) f 3 ?, /.- 
Length (uncapped) "ZJL s>' 
Fuze £&j££.  
Filler \UZLL2LL r/./rf 

& 

Dist. from top, jaerfetom "      "77 " 
Dist. from right, left /<f " 
Dist. from nearest impact 
Dish 0 
Spur 

Flight by screen 
Condition after firing :- 

EFFECTI^ T4VE 

fccti 
A. I 

/JJL<J*X£*K '(r+nf 

Cracks - Bulge {]_ 
Button (Thrown)(Started)     — • 
Through Opening    j/r" / £ U ". 

BALLISTIC DATA 
NOTE: 

All limits are for this 
plate and this obliquity 
only. 

Striking velocity (f.s.) 

-1- 
Des'ired Oscillograph 

fflfiArf 

1 

-3- 
Chronoeraph Limit, cBtimated 

for this, thickness 
of impact. 

-5- 
Actual. adjusted 

to nominal praUge. 
Limit, for nominal 
(faugc, based on 
thin impact only. 
(Adjusted   from 
column i) 

-7- 
Limit, for nominal 
gauee, eatabliahed 
from column 6 and 
previous impact*. 

.i*%Lz ^"»3^3f:*Ä^C_._  

.. .rfjfttjgstf&s*-..-:. JSut... J£J. ' 

7- 
REMARKS. . ^-JUAJ^ 7?Mdi^H^. _ %^U--y&M*>i*. j&. 

Limit^shots only 
e/d__ • i  -       • '" ,'    "   _s.'ii--" !____JS»—^«.,-w—-—9- 

P(e/de) " SECURITY INFORMATION:., -&~.A*k'&Mdi     . 

N.P.G. Phöto'-NÖ'jTl--?"*^ : ,'_.:..-*?**££.-;- U. S.Nav, 

.^//// /£*/r* tiikjiMs&& JW-S- 



FHe No   

Butt   Firing 
U. S. Naval Proving Ground 

Dahlgren, Va.../..ö/.^ S"//..^/l94... 

IMPACT NO...:-?.. 1 Ä3....L...:.— 
IMPACT DATE../.0...Z:£.^..r..£.J 
BUTT NO 33.  

^ 
OBJECT S# fa A i J Ti C     Tg < /     /) £    / # gQ  /j>     &. /?    L 0 uJ   Dtf 'v< 

3$mk    A1Jr£rx/# 
i -.f 

/Z- 
REFERENCE N.P.G. fcg?T£R_ 

PfcATE- 

Gauge J £''   £ * ,/„- ^ r^ Bkock 
Class . •___. 
Maker ~  
No. 

*-*»• •< If >/«>,*•/*??: .DATED. 

/Jr 

p^HserrtE 

Ü. 
Contract  
Date received 
Dimensions 

Group. 

Caliber  
Maker       At~f.7/I a 
Type ; f^-.P;   L&uJ- /)&#&- 
Lot No. . _Year of Specification. 

No. of impact on plate_ 
Thickness at impact  
OBLIQUITY^  

> / '/ 

Impact dimensions_ 
PENETRATION. 
Flaking front  
Flaking back  

£_0 TT 

34>"X3 7 
TA^TIA L 

Mark    £Wfl    Mod.    / 2-      No.£±£J 7 
Date received -    "' 
Capped or uricapped . s  
Weight, (capped)  
Weight (unmapped) 
Length (uneappEtr) 
Füze .'•   " 
Filler 

j7fi,"(>S 
//ONE 

7.0 ",k •'     $ Ö " 

\l£iuill ZJÄ LÄiR 

A/OA//Z 
Dist. from top, bottnm_ 
Dist. from rigfet, left  

&Z >i 

Flight by screen _ 
Condition after firing :- 

EEPBe5WS-ör INEFFECTIVE 
^r 

Dist. from nearest impact 
Dish \ 
Spur  

At oti E 
ferrk*.  .twh>    tw-g 

M & -V & 
& 

Cracks - Bulge  
Button (Thrown) (Started) 
Through Opening  

At o A/£ 

?•/•£#£-£ 

<-Vv 

At 6,V JE 
[4.-}rii.k- 

tS"'XAjt>? 
'BALLISTIC DATA 

NOTE: 

All limits" are 'for this 
plate and this obliquity 
only. 

" Limit;, estimated 
-5-, 

-^Actual: adjusted" 
; to-nominal Radge, 

:..    . «*. 
Limit, for nominal 
gauge    based   on 
this impact only. 
(Adjusted   from 

, column 4) 

.-1- 
Limlt, for nominal 
gauge, eatablfaihed 
from column 6 and 
previou» impact*. 

REMARKS-. 

...e.g.. 

Lim&4«Äly "; WlVtf j|$ j£l J^'|^^ceRtance • 
e/_ ^v;H^^ 

or Rejection recommended   . 

i-*. fC^j^W^wf. F(e/d, 0). 
N.P.G. Photo. Na.K?.f.r.5i^'       ;    ;\V;^,V_:^äC„^.B^ 

(^y   Wyfrt?  ftMcii-0 Mvi&fcX 

m 



Fai No. 
;' 

OBJECT. 

• Butt. Firing • ;   ' lMPiCT N°-••••3-Äifi^ 
,,„:••   ,;i•• ;'  '•     -.'. • JMPACTDATE /J./A<l'..i>./ 
U.S.,NavalPJ-6vltiR.&Pund Wso RM±'<g<> 

Dahlgren, Va.. i_„. 194  

Alk< £y/^,sz.    CD teiMr, ;frj 

Gauge. 
Class_ 
Maker 
No. 

BEFEBENCE N.P.G. I 

^ •* PLATE 

. y ^';   . 

#*:w AV^I":'7^/   /£ Zjg  'DATF.n 'trfra; 

•   £ *' J» .f> 

JA1
] 

MP. '<%-. 
Group 

"'*-.* ,    Caliber . , ^  
•o clC    Maker' M77Ce>>       
: :      Type g^U^  $*T*l<r~ 

Contract ; ___  
Date received  . 
Dimensions / ¥-tf"Y / ¥ ¥" y .JTW 

. Lot No. 
Mark £> /€> 
Date received 

„Year* of Specification  
Mod.    /;>     No3SEjS 

No. of impact on plate. 
Thickness at impact 
OBLIQUITY  

T^: 
Capped or uncapped _ 
Weight (capped) 

ff a 1^ }>1 r' -»     ^ 

Impact dimensions_ 
PENETRATION. 
Flaking front  
Flaking back  

dSljC 3<? 

SJ^JLLLQ 

Dist. from top, bottom, 
Dist. from right, left  

•^T/"y JT0' 
SJM 
7<T 

Dist. from nearest impact Cy_ 
Dish .____  
Spur  A£JtMJL 

/S$/JE :.: 

Weight (u»e&ppetl)  
Length (un«af»ped) _, ¥%'l2* O 
Fuze '  
Filler (7g*?m f <L L± Lt~t£ 
Flight by screen .  
Condition" after firing :- 

EFFECTIVE <*-*NEFFEeTI¥E 

KJO    lD^h£iTtTtdkitr>\ 

tftWG. Cracks - Bulge  
Button (Thrown)($terte#).  
Through Opening" •'.'.•" JZ^SSZ 

BALLISTIC DATA 
NOTE: 

All   limits   ar6  for 1;his. 
plate and  this  obliquity -. 
only.     - 

Striking velodity~(f. a.) ,  v 

" -1- 
Desireii' 

MM 

•- J t •"-.— 
•   -2-.. •, 
Oscillograph'. 

yrs 

Chrdjfibsra'ph, ;. ,Lirriit;.-ei}tin£atJecl 
for this thickness, 
of»imp"act, «   . '      ' 

'?       -5.-. 
JActua); adjusted 

to nominal «auge. »' 

"     .   .-6- ;. 
,Limlt, for, nominal' 
gauge, ""based on 
thin impact only. 
(Adjus.tcd' from 
column-!) 

-7- 
Limit, for nominal 
gauge, established 
from column 6 and 
previous impacts. 

...&&...TJfe-v;.'£&&$&^^^  ..— --"»   --- — 
Limit shots ohly  *»      .  iJOrX) r T REST^F^ 1 a     \Ac<^^öv0^J^%fi «recommended 

F(e/d, &)1 — I-:--- • • >•• ...    •.'   -•   •      '-••'•   • \.--J&~^J^&J&L--„-- ; 

N.P.G. Photo. No. jUPi- ?l W* ' , ' -      -- -^^^--^. BLJto 



File No., 
Butt   Firing 

U. S. Naval Proving Ground 

IMPACT NO.... -i '..Z....-.;....?. ..... 

IMPACT DATE...//. .*.«•. .....wir.../.  

BUTT NO /?J. —  
Dahlgren, Va.._..Ä.£X/ .TW4L. 

OBJECT^    £#IU£TJ£    TFST    f>&    ./.&•£#- A tfr    &. ff ;    J.*;*x &#/*•& 

JLCLZ+gL.   \fx/4.-/P 
>V REFERENCE N.P.G, HESSEER    Ar^.^ 

" '<        •->• • • V-ßLATE 

,f- ">1 .<*} '' '73   DATF.D 

Gauge   ^:» y-1 yf :&gfes 7?   /?,-? " 
mass ^'    .    , o   < r^    "^ Class  
Maker _ 
No.     ; /& 

$07h& &> f? *** J^SOJEGTILE- 
Caliber .j&lk&ZL  

/ 

AU: 

Contract  
Date received 
Dimensions 

Group. 

Maker ,      N, T, Up 
Type    _&_J5L>   l£LLuU2£Mj6r 
Lot No. 
Mark   £Y„fn   Mod.   /^L. 
Date received 

Year of Specification. 
No. g±j$~2o 

No. of impact on plate 
Thickness at impact  
OBLIQUITY 3 A' 

$# »V 

-€a-ppe&-er uncapped 
Weigfet~(capp4d) 

Impact dimensions ff,y " jf 4fg* " 
PENETRATION PMrf&l 
Flaking front        21 'IX   lb " 
Flaking back ^y / M 
Dist. from top, feettorn. 
Dist. from right, left. 

?$*   . 
-y /j 

Dist. from nearest impact  
Dish      .,  K-:' /?' 
Spur 

a 

A 
A Cracks - Bulge  

Button ffiirown){Started)   ,  .   .- . 
Through Opening:-.       ggjd^j. 

Weight (uncapped) fij/, $#* 
Length (uncapped) 3$int.  
Fuze ttcJS£L !  
Filler '.    \LEAJtlaUU i^X  
Flight by screen  
Condition after firing:- 

KPPEGHWS-or INEFFECTIVE 

.,..?.;&v 

--.'«* 

"**- -Tt-Jiii- BÄLUSTIC DATA 
NOTE: 

All limits are for this 
plate and this obliquity 
only. •':-*'. 

Striking velocity \t.z.) 

-1- 
Detlred OxIUocraph 

ßeiw 
f&L 

.-8-    • 
Chronograph Limit, estimated 

jfor ".this thickness 
of imi>sfct.* 

-r* 

Actual, adjustetfi 
to.noijiinal irauge. ' 

Limit, for- nominal 
gauge, based on 
this impact only.. 
(Adjusted   from 
column 4) 

Limit, for nominal 
gauge, established 
from column Sandy 
previous impacts. 

KEMARKS. . V 

..-.^.-CMÖl4i^A^J.^jUJ^*-:-:,-^.r •:- -  

.„,,_.-.gS^^ -—: .-- 
•Limit shots only       ;.   f  " " .'.'.'•'• 

Ä7/7" ^ >s>- "I^^L;^ ^2E
J 

» i' 

BB 
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GOi^" IDEKTlAL 
N?9-5l397 .   .   Figure 2 ^October 195],... SSJUHITT Ito'QMATION 

' Ballistic Test,of 1000'lb.  Low'Drafe» G.P. Bomb TypeNEX 10. liod 12 
' •foap*-No.    Obi»    Thick.    S.V. .f/s   -Pene. ftertarks '     , 

~~~~     U»3» 3933"E 20s"    'li»3ö 922 

39335 20°        li'38    .       355 

C        Hot effective - severely bent and dram. 
Sides flattened tracked Ion- fro- nose 
to 26" aft. 

w        Effective \u'     it.-nt- o-Lrato flatten'...". 
hPP'OlZIX C 
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•"  ';      --•-,-• '• -'   . > CONFIDENTIAL 
MP9-5U99  _   -J      Figure U ' 'll October 1951. SECURITY IMFOHMATIOH 
Ballistic SesTof 1000 lb.  Low Drag;' 0.P. Bomb Type EX 10 Uod 12. \ 
Imp. No.    Obi.    Tp.ick.    S.v'. f/g    Pene. 

^72 0 Tlot effective - bent and broken ooen 
on nose section.  . 

APPENDIX C 
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MOD.   12.    A^ScM£>i_Y 

NOTE:- 
ApPi--<  RUST P«G.VENTIV£   CONPOüNO 

MI\.-C-972   GRACE  .IT   To Bou^KELST 
ON n. 33 4-' STRAIGHT SECTION  OF 8oor, 
TMHEADHD Secrivu ON SAH £'#£/ O ßooi' 
Ai  SHO*'.'*     ^"   FhtL-LIMlHXK./   SKETCH   No9.4S, 
4<* 4wo 13 9. 

/1S5eKißi_Y OF.GUHFIRS, BODY 
PRELIMINARY 5KETCH \$0; I4e 
DR. BY J.C.S       DATE  4£-^-iTt 
CH. BY   0-C^   ,       D'ATg  4r'24-.SJ 
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CONFIDENTIAL NPG REPORT NO. 1073 

Ballistic Tests of 1000# Low Drag, G.P. Bomb Type EX 10 Mod 12 

TABLE XV 

V-Notch Charpy Impact Tests at Various Tempo rat vires 

Testing 
Temp.°C 

-78 

Bomb No. 2 
Charpy Fracture 
Ft.Lbs   * 

-40 12 
13 

G 
G 

0 18 
18 

10F 
10F 

+25 
(rt) 

27 
23 

50F 
40F 

+45 35 
30 

90F 
70F 

+65 38 
38 

F 
F 

+100 38 
38 

F 
F 

Bomb No. 9 
Charpy Fracture 
Ft.Lbs   * 

10 
11 

12 
15 

23 
27 

48 
47 

G 
G 

G 
G 

40F 
50F 

F 
F 

48 
48 

F 
F 

 Bomb No. 11 
Charpy Fracture 
Ft.Lbs   * 

19 
20 

33 
28 

45 
43 

45 
47 

10F 
10F 

75F 
50F 

F 
F 

F 
F 

44 
46 

F 
F 

*  F denotes 100$ Fibrous Fracture. 
10F   "   10%     B      "   and 90$ Granular Fracture. 
G   n   100$ Granular  " 

Bomb No, 18 
Charpy Fracture 
Ft.Lbs   * 

36 
38 

44 
41 

45 
46 

43 
45 

45 
44 

95F 
F 

F 
F 

F 
F 

F 
F 

F 
F 
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CONFIDENTIAL T'PG REPORT NO« 1073 
Ballistic Tests WC 1000# Low Drag, G.P. Bomb^ype EX 10 Mod 12 

M-1957 Pig. Ik 
Bomb No« 2 -Normalized Nit?l- 
Picral Etch«  Magn. 250X 

M-1956 Fig. 1£ 
Bomb No, 2  Normalized Nital- 
Picral Etch,  Magn« 1000X 

M-1955 Fig- ii 
Bomb No« 9 - Normalized Nital- 
Picral Etch.  Magn. 250X 
CONFIDENTIAL A  A 
SECURITY INFORMATION NP9-49148 

* '"MSs^Q, Air.»' 

M-1954 Fig» iZ 
Bomb No. 9- Normalized Nital- 
Picral Etch.  Magn. 1000X 
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CONFIDENTIAL 
Ballistic Tests a dP 1000# Low Drag,  G,P,  Bomb Type EX 10 Mod  12 

^G   REPORT   NO.   1073 

'&£mM< 

M-1953 Fig. 18 
Bomb No» 11 -Quenched & Drawn 
Nital-Picral Etch.  Magn, 250X 

M-1952 Fig. 12. 
Bomb No, 11 -Quenched & Drawn 
Nital-Picral Etch.  Magn, 1000X 

M-1950 M-1951 Fig, 20 
Bomb No, 18 -Quenched & Drawn 
Nital-Picral Etch.  Magn. 250X 
CONFIDENTIAL 
SECURITY INFORMATION NP9-49U9 

Fig» 21 
Bomb No* 18 -Quenched & Drawn 
Nital-Picral Etch.  Magn, 1000X 
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